Periodontal disease and the oral-systemic connection: "is it all the RAGE?".
Ample studies have reported on the association between periodontal diseases, a persistent inflammatory process, and other chronic ailments such as cardiovascular diseases, diabetes mellitus, Alzheimer disease, and cancer. Other conditions such as low birth weight and premature delivery due to chorioamnionitis are also known to be linked to poor periodontal health. Although much epidemiologic data support these associations, a cause-and-effect relationship has not been established. The receptor for advanced glycation end products (RAGE) is a multiligand receptor expressed on various cell membranes, including immune, endothelial, and epithelial, and cells of the central nervous system. This receptor, which is frequently associated with proinflammatory responses, has been shown to be activated by various ligands such as high mobility group box-1 (HMGB1/amphoterin), amyloid fibrils, transthyrein, Mac-1 (Integrin Mac-1), as well as advanced glycation end products (AGEs). Recent studies indicate that signaling through RAGE has been implicated as an underlying condition in diverse pathologies including periodontal disease, cardiovascular diseases, diabetes mellitus, Alzheimer disease, cancer, and neurologic conditions. Review of the literature supports the hypothesis that activation of RAGE by ligands in a variety of cell types and tissues may play a role in oral systemic associations. In addition, the ligand cell source and timing of RAGE stimulation may determine the disease produced by this axis. Understanding the distribution and functions of RAGE and its ligands would enhance clinicians' knowledge on pathogenesis of the oral-systemic connection.